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Description 
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75 



20 



Z5 
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3S 
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This invention relates to certan ditiydropyridines, specifically to certain 1,4-dihydropYrldines having a 
baslI^rrllT-^ntalning group attached to the 2-position, which have utility as antnschaem.c and 

'""Tr^ompoS^ 

delay or prevanUhe cardT^^ which is believed to be caused by an accumula«on of mtraceliular 

caldum Cnder ischaemic conditions. Excessive calcium influx during .schaem. a can have a nu^^^^^^^^^ 
additional adverse effects which would further comprise the 'schaernic myoca diun^^Thesej^^^^^^^ 
efficient use of oxygen for ATP production, activation of mitochondrial fatty acid oxida ion and possibly, 
Thus'the compounds are useful in treM^^^^^^^^ 
/»«nHitiftn« «Mrh fls anaina oector s. card ac arrythmias, heart attacks ana caraiac nyperxropny. i ne 

Tom ound;'^™^^^^^^^^ 

thus also useful as antihypertensive agents and ^^J^^^^f ^'"T^^^^^'IZ 
DIhvdroDvridines already known in the art Inciuda those of EP-.Ar-0031801, DE-Ar-2629ra2, ana 
DihydropY^wmes y ^.^^^^ compounds having, in the 2-posltion, the subrtituent 

:!^HtEH,NR'^ whe« II' and are each lower allcyl or talcen together with the N atom to which they are 

^t^rrore i'r^JS^there are provided novel 1,4^ihydropy^^^^^ 



H R 



wherein 



1 1: one or two substituents each selected 

frnrTTnftro hak) C alkvl T-C. alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2.naphthyl 
l^p 'a™dt^e;lSurt^^^^^^ pyHdyi. ^P^^^^l^:^^^^^^ 

quinolyl; benzoxazolyt; benzothiazolyl; furyl; pyrim.dinyh thiazolyl, 2^>J^enzoxadia20l-4-yi, 
benzothiadia2ol-4-yl; or thienyl optionally monosubstituted by halo or C-C^ alkyl, 
and R= are each independently C-C, aikyi or 2-methoxyethyl; and 

pairs of enanSomers. and such pairs or individual isomers may ««P^^J^'«^„^Y 

fractional crvstalllsation of the free bases or suitable salts or chromatography of the free basM, Tne 
Invembrl inXdes tCseparated pairs as well as mixtures thereof, as racemic mixtures or as separated d- 

T^ro'ala^^^^^^^^ acid addition salts of the compounds of the formula (I) are those 

form?dVor^rd?lffimn'^^ 

such as the hydrochloride, hydrobromide, sulphate, phosphate or acid phosphate, acetate, maleate, 
LmaraL, lactale, tartrate, citrate and gluconate salts. The preferred salts are maleates. 
"Halo" means flupro, chloro, bromo or lodo. u -j u - 

and C* altc/l and alkoxy groups can be straight of branched chain. cONHCH, or 

R' is preferably H, CH,, benzyl, 2-methoxyethyi, -CH^COOCH,, -CH^COOC^H,, -CH.CONHCHa, or 



55 — CHaCOOH. 



r>rp™fe';^y"''2^h.or;pi:enyl. 2.f.uorophenyl, °^VPh-y^ 3^^^^^^^^^^ ^.hloro-a- 

65 dihydropyridines. 
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This general method can be lliustrated in more detail as follcws;- 
g ^^V^ Removal of protecting group ^ Compound (1). 

^ H Q 

(ID 

=nH R R« and Y are as defined for formula [111; 
lino-protecting group and, R, R , R - « 



(Q « an amtno-F 



IS 



25 



JO 



35 



oxalate or acetic sait. , , ^ «moval of a benzv! group is as follows. Compound (II) as an oxalate 
Atypical procedure involving the removal of a Den^^^^ palladium on charcoal m methanol, 

When both Q and R» are benzyl hydr^^^^^^^^^^ n^onobenzyl product under the above 

Euror P-t^^tJ^^^^^^^^^^ 



the formula (II) are as follovjs:- prepared by the Hantzsch synthesis, as follows:- 

(a) The benzyl-protected intermediates (M) can oe prep 

« 1 „ 



I 2 

+ RCHO + I 



45 1LCX^\nH^ 0^ ^CH,-0-Y-NR 



CHI) 



2 

(IV) CHgPh 



50 



55 



50 



65 




COOR 



CHj-O-Y-N-R 



3 



10 



0 089 167 

the solvent. Preferably a small ^<^°''"\°^^°^^'J^"^^^^ under reflux, until the reaction 

•""l-'he k^toerr^ OVrJreX'rown compounds or can be prepared by methods analogous to those of 
the;rar:£as\hern^^^^^ 

^%x;e°:^^^o'::taTnin^rr^^^^^^^ 



20 



25 



30 




CE 



COOR 



Coispound 

(II) 



-2 . 



(V) 



NHj ' CH.-0-Y-NR 

(VI ) 



CHgPh 



The crotonate (Vl) Is typically prepared in situ by reaction of the correeponding acetoacetate (IV):- 



COOR 



(TV) 



CH,-0-Y-SR 



- iroTrorjaTu^^^nVo^.T^e^-S^ 

*o solvem f^up ?o about 5 hours at 60-(^130-C, e.g. under reflux. The product (ID can then be isolated 

Trrt?^graJe^T(V)'a'^^^^^^ compounds or may be prepared by me«,ods analogous to 

*"?he!;m7rds':?^he^™ P-P'"'' corresponding 

phthalimido derivatives according to conventional procedures, e.g.: 



40 



45 



BO 




COOR 



CH^-O-T-K 




55 



60 



66 



(a) a primary amine 



or (b) hydrazine hydrate 

or (c) an alkail metal hydroxide 

followed by HCl or HgSO^. 



CHgOYNHg 



4 
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with heating if necessary) In tetrahydrofuran, following by the addition of the acid and heating at the reflux 
temperature or below. In all cases the product can be isolated conventionally. 

The phthalimido starting materials can again be obtained conventionally, e.g.:— 



w (a) 



15 



20 



25 (b) 



30 



36 




40 This is again the Haiitzsch reaction. 

Compounds of the formula (1) in which R' Is H can also be purified to very high levels by reacting them 
with phthalic anhydride to form the phthalimido derivatives which can then be converted back to the - 
compounds in which is H by the methods previously described. 

To prepare compounds in which is C,— aikyi, — COOCHaCCIj can be used as the ammo-protecting 
group. This can be removed in a conventional manner using zinc and either formic or acetic acid. The N- 
protected starting materials necessary for this process can be prepared as follows:— 

^CH2-0-Y-N(Ci-C4 alkyDg CI . COOCHgCCIa^ ^CH2-0'Y-NHC^-C4 alkyl) 

COOCH2CCI3 

or 

55 

^^CH2-0-Y-N-(Ci-C4) alkyl) Cl . COQCHgCCIa '^ CH2-0-Y-N-(Ci-C4 alkyl) 
benzyl ^ COOCH^CCIg 

60 

Typically the reaction with 2,2,2-trichloroethyl chloroformate is carried by heating the reactants at up to 
reflux temperature in e.g. toluene. Many of the dialkyiamino and N-alkyl-N-benzylamino starting materials 
needed to prepared these N-protected intermediates are described and claimed in our corresponding 
55 European patent application publication no. 0060674, and others can be prepared analogously. 



5 
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th^ f«rm..u t\\ where R= H can also be obtained from the corresponding azido 

coJpclnT?ZzlL°;™uprnt— 

and hydrochtoric acid, or H^/Pd, under conventional conditions. 



-il^OOC 



R^OOC 



;5 



N 
H 



to those previously described: — 



20 



25 



30 



35 



40 



R^OOC, 



II 



RCHO + 



H. 



^COOR 



The azido-containlng acetoacetates can also be obtained by conventional procedures:- 



HO-Y-N3 + Cl.CHgCOCHgCOOR 



NaH 



COOR*" 
I 

CH„ 



^CHg-O-Y-Ns- 



Slmnariy th, a^do starting n^atoria.s can also be prepared analogously ,0 route (b) above for papering 
SSltmp" unds oi the invention can be prepared fron, other compounds of the invention by 
conventional techniques, e.g.:— 



50 



55 



60 



65 



R ^ H 



XX — 



2 (Bal-a 



COCR 
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10 



IS 



20 



25 



The ability of the compounds to inhibit the movement of calcium into the eel is shown by their 
effecavene«?n reducing response of isolated hearttissue to an Increase in caleiurn .on 

ThB tM^ is oerformed by mounting spirally out strips of rat aorta with one end fixed and the other 
arched toTfo cftransdu^cer^^ in a bath o' Physiological saMne solution corrtain|ng 

Sum ions « a concentration of 45 millimolar and no calcium. Calcium chlonde ,s added to *e b,,h 
J^tt^a oiDette to give a final calcium ion concentration of 2 millimolar. The change in tension ""«f^V 'he 
™sul«nTontrac?on of the tissue Is noted. The bath is drained and replaced with-ftesh saline solution and, 
rr rmlnu.es the test Is repeated with the particular compound under test present in the saline solution. 

T^^^^^^X^i administration by 

In ^further aspert invention provides a pharmaceutical composition comprising a compound of 
the yo^mula [l)! or a prrLceutU;allv acceptable acid addition salt thereof, together w.th a 

''"rTelntmlT^^^^ of the formula (1), or a pharmaceutically acceptable acid 

addilion s^^hereof for'ise in treating ischaemic heart disease, especially angina, or hypertension, m a 

'^^"'■The'fotlowing Examples illustrate the invention: all temperatures are in X:- 



30 



35 




Example 1 

Preparation of 4-(2-chlorophenyl|.2.[2-(methylamino)ethoxymethyll-3-ethoxycarbonyl-5-methoxy- 
carbonyI-6-methyl-1,4-dihYdropYridine, oxalate salt 




Hj/Pd 



CHjOCHjCE^NCEj « CHjOCH^CH^NHCH^ 



A solution of 2 - [2 - (N - benzyl - N - methyIamino)ethoxymethyil - 4 - [2 - chlorophenyl] - 3 - 
40 etho^carbryt 5 - Ltio^^ - 6 - methyl - 1,4 - dihydropyridine, oxalate sa t (43 g) in 

mSol (220 ml) was added to a suspension of 10% (by weight) palladiurii on f^arcoa {0.4 g) pre- 
rdroaer^ated in methanol (50% ml). Stirring under hydrogen at 3.44 x 10»Pa (50 p.s.I.) and room 
ter^perature oJ in complete removal of the benzyl group. After removal of the catalyst by 

ir^'^n! the r^IetJILnol was removed by evaporation and the residue crystallised from a l.ttle methanol to 
45 give the title compound (2.4 g), m.p. 21 r. 

CaJcu,a.ed-forC,.H^lN,O..C,H.O.: C. 5^.86^ HJ.70: N. B.46; 

The free base had a m.p. of 88— 90* (from ether). 

Examples 2— 10 . . ^ 

The following compounds were prepared similarly to the method described in Example 1 and were 
chararterVseST?heform indicated, starting from the appropriate N-substituted dfhydropyndme oxalate 
and H^d lt should be noted that hydrogenation of the N,N-dibenzyl startmg ^«"^P'« « 

produced the monobenzyl product which was in turn used as the starting material m Example 9. 
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SB 



65 




»3 



ch20ch,c:h.,nhr" 
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Example 
No. 


n 


. D. . 


Form 
CharacterisGd 


m.p. 


Analysis % 
(Theoretical m brackets) 
C H N 


2 


— Ph 


— CH3 


free base 


79—80 


65.14 
(64.93 


7.33 
7.26 


7.09 
7.21) 


3 




— CH3 


oxalate 


205—7 


55.35 
(55.64 


5.84 
5.84 


5.60 
5.64) 


A 

A 






free base 


103—5 


63.87 
(63.14 


7.60 
7.23 


6.56 
6.70) 


5 




— CH3 


oxalate 


204—5 


54.14 
(53.85 


5.71 
5.70 


5.57 
5.46) 


6 


OH 


— CH3 

- 


oxalate 


203—4 


52.14 
(52.22 


5.68 
5,49 


5.29 
5.30) 


7 . 




— CH3 


oxalate 


107 q 


52.03 
(52.03 


5.41 
5.30 


5.06 
5.30) 


8 




— CHaPti 


oxalate 


) oo 


59.18 
(59.13 


5.75 
5.65 


4.86 
4.76) 


Q 




— H 


maleate 


169 


54.83 
(54.91 


5.55 
5.57 


5.34 
5.34) 


10 




— CH2CH2OCH3 


oxalate 


105—7 


53.57 
(53.91 


6.10 
5.97 


4.91 
5.03) 



8 
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P.pera.ionof2.U2.an,.noethoxv,n,e.hvn-4-U-«^ 

methl-1 ,4-dihYdropyridine maieate 

CI 



10 



IS 



20 



25 



30 




COOCjEj 



CH^OOC, 



..Azidoe^ano. ,3 «, was ^^Vl ^^^^^^^^^^^ 

described In Preparation 3 ^^^Z^'^'^'""fJ^^[^i^ Z method described In Preparation 9, ..e. by 
characterised) was used In the "^Sen'aSehyde. The crude Hantzsch product (no. 

reacting it with methyl "S'l^J^,^^ acid (200 ml) was stirred on a water bath 

characterised) dissolved ,n methanol ^lOj^" """^^^^^ over 10 minutes. After stirrmg a further 

at room temperature while zmc due ?) was edd=d P°^^^^^^ evaporated and the aqueous aod 

10 minutes the solutlor, was f «""^f.<' ♦"S^/?*^^^^ lonMntraTed ammonia and extracted with methyletie 
residue washed with toluene (100 ml), ^^^^.^^'l^?';^^^^ ind evaporated to dryness. The residue in 
chloride (2 X 100 ml). The extracts were dned 'Na^COsJ.mtorea ar^^^ "Kieselgel" 
toluene was chromatographed on a medium P™*'"™ =° """" "lalir^ chloride and then to 

? ade Marlcl 60H, 7 g) elutlng '"if^l'V "i"i ~ n,aleate 
methylene chloride plus 3% methanol. />flpropr^e fra(^^^ compound 

rail".eta^:«t~^^^ 
product obtained in Example 9. 

Preparat.onof^l2-aminoethoxy,methyl,-^(2.h^rpten;1,.3.thoxycarbonyl-«^ 
methyl-1 ,4-diliYdropy ridine maleate 



35 



40 



45 



so 




CB^ N CHjOCH CHjNHj. 



A suspension of ^'t^'^^^^ 
methyl-1,4-dihvdropyridine (103 g) methanol (2.51) was rtirre^^^^^ carbonate (40 g). The reaction 

FouS?'"''"'" C. 54.82; H. 5.62; K 5.46 ' 

C2oH25ClN205.C4H*04 requires: C, 54.91; H, 5.57; N, 5.34. 



55 



50 



65 



9 
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Examples 13— 15 

The following compounds were prepared similarly to Example 12 from the appropnte az.de and 
Ha/Pd:— 



.XX. 



2"5 



CH2OCH2CH2NH2 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



SS 
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Example 
No. 



13 



U 



15 






Form 
characterised 



i fumarate 
i hydrate 



m.p. 

rc) 



fumarate 
i hydrate 



fumarate 



171— 
173 



158— 
168 



Analysis % 
(Theoretical in brackets) 
C H N 



51.7 5,3 
(51.8 5.3 



5.5 
5.5) 



152 



57.6 6.2 
(57.7 6.3 



5.8 

5.6) 



56.95 6.02 
(56,68 5,75 



5.93 
5.5) 



Example 16 . - ^ ^-u -1 o 

Methyl N-{2-{t4-(2,3-dichlcrophenyl)-3^thoxYcarbonyl-5-methoxycarbonYl-6-methyl-1,4-d,hydropyr.d-2- 

yl]methoxy}ethyi)aminoacetate 

.CI 




CHjOCH jCH jNHCH jCOOCHj 

A solution of methyl bromoacetate (1.53 g) in acetonitriie (20 ml) was added dropwise over 30 minutes 
to a stirred, refluxing mixture of 2-l{2-aminoethoxy)methyil-4-(2,3-dichlorophenYl)-3-ethoxyca 
methoxycarbonyl-6.methyl-1 Adihydropyridine (5.01 g) and potassium carbonate (2.76 g) in aMtonitrile 
(60 ml). The mixture was then heated under reflux for 3 hours, filtered, and evaporated. The residue was 
partitioned between ethyl acetate and water and the organic layer washed with water, dried (Na^SO^h and 
evaporated. The residue was chromatographed on silica (t.l.c. grade Merck Kieselgel 60H, [Trade Mark) 
40g) eluting with dichloromethane plus 0-3% methanol. Appropriate fractions were combined and 
evaporated to give the title copound (2.10 g). m.p. 96—98". 

Analysis %: — 

Found: C, 53.25; H, 5.49; N, 5.48; 

CaaHjsCljNaOT requires: 53.60; H, 5.48; N, 5.44. 



10 
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Examples 17 and 18 

The following compounds were prepared by the method described in Example 16 using appropriate 
starting materials. 



5 



10 






B 




B 


Example 
No. 




m.p. 


Analysis % or n.m.r. 
(Theoretical in brackets) 
C H N 


17 


— CHjCOjCHaCH, 


78—80 


58.26 6.30 5.65 
(58.24 6.31 5.66) 


18 


— CH2CO2CH3 


oil 


n.m.r. (CDCI3). t values: 
7.72 (1H, broad s); 
6.96—7.51 (4H, m); 
5.43 {1H,8); 
4.78 (2H, s); 
4.10 (2H, q); 
3.78 (3H, s); 
3.63 (3H, s); 
3.3—3.7 {6H, m); 
2.38 (3H. s); 
1.20 )3H,t); 



Example 19 

2-(2-{[4-{2-Chlorophenyl)-3-ethoxycarbony!-5-methoxycarbonyl-6-methyl-l,4-dihydropyrid-2-yl] 
methoxv}ethylamino)acetamlde 




60 Ethyl N - (2 - {14 - (2 - chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 • methyl • 
1,4 - dihydropyrid - 2 - y!lmethoxy}ethy!)aminoacetate (2.50 g) in a mixture of ethanol (40 ml) and 0.880 
aqueous ammonia (30 ml) was stirred at room temperature for four days and then evaporated. The residue 
was partitioned between ethyl acetate and water and the organic layer washed with water, dried (MgSO*), 
and evaporated. The residue was chromatographed on silica (t.l.c. grade Merck Kieselgel 60H, [Trade Mark] 

65 30 g] eluting with dichloromethane plus 0—5% methanol. Appropriate fractions were combined and 



n 
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evaporated. The residue was triturated with ethyl acetate and the resulting solid collected, washed with 
ethyl acetate, and dried to give the title compound {1.23 g), m.p. 126—129*. 

Analysis %;— 

5 Found- C, 56.78; H, 6.06; N, 8.68; 

C»H«CIN,Oe requires: 0,56.71; H, 6.06; N, 9.02. 

Example 20 

The following compound was prepared by the method described in Example 19 using the same 
;o dihydropyridine and methylamine. 



IS 



20 



25 




Example 
No. 




m.p. 
(X) 


Analysis % or n.m.r. 
(Theoretical In brackets) 
C H N 


20 


— CH2CONHCH3 


123— 
124 


57.80 6.55 8.73 
(57.56 6.30 8.76) 



Example 21 

N-(2-{[4-{2-ChIorophenyi}-3-ethoxycarbonyl-5-methoxycarbonyl-€-methyl-1,4-dihydropyrid-2-yll- 
methoxylethyllaminoaoetic acid hemihydrate 



35 



40 



45 



SO 




aq. NaOB 



CH jOCB jCH jNHCH jC^^OCB ^ 




COOC2H5 



CH ^OCH jCB ^NHCH jCOOB 



56 



60 



A solution of methyl N - [2 - {[4 - (2 - chlorophenyt) - 3 - ethoxycarbony - 5 - methoxycarbonyl - 
6 - methyl - 1,4 - dihydropyrid - 2 - yl]methoxy}ethYl)aminoacetate (2.40 g) in dioxane (80 mi) was 
treated with 1M aqueous sodium hydroxide solution (10 mi) and the mixture stirred at room temperature 
for 2 hours and then evaporated. The residue was purified by ion exchange chromatography (Bio-Rad AG 
50W-X8, [Trade Mark], 200—400 mesh, cation form, 40 g) elating with dioxane mitially followed by 2% 
pyridine in water. Appropriate fractions were combined and evaporated to give the title compound as a 
hemihydrate (0.56 g), m.p. 140— 150°C (decomp.). 



55 



Analysis %: — 

Found: C, 55.52; H, 5.95; N, 5.92; 

CjjHarCINaOT.iHaO requires: C, 55.52; H, 5.93; N, 5.89. 



12 
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Example 22 ^ , ^ 

Preparation of 2-[(2-aminoetho)cy)methYl]-4-{2-chlorophenyl|-3-ethoxycarbonvl-5-methoxycarbony 

methyl-1,4-cJihydropyridine maleate 



CHjOgC 




Ethanolic methylanine , 



or hydrazine hydrate, 
or KOH followed by HCl. 



COgCHgCH^ 



CH^OCHjCHgHHg 



HC. 



^COOH 



"COOH 



Met/io(//4 (using ethanolic methylamine . , « *u i o /o 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbony! - 5 - methoxycarbonyl - 6 - methyl - 2 - U - 
phthalimidoethoxy)methyl - 1,4 - dihydropyridine <80 g) was stirred ia 33% ethanolic rnethy^arnme 
solution (1067 ml) at room temperature for three hours. The solvent was then evaporated and the residue 
was slurried in industrial methylated spirits (300 ml) then filtered. To the filtrate was added maleic acid 
(17.4 g) and after stirring a precipitate was produced. This was collected by filtration and washed w. h 
indusFrial methylated spirits. The solid was crystaliised from industrial spints (430 ml) and dned at 55 to 
give the title compound (38.4 g) as a white solid confirmed spectroscopically to be identical with the 
products of Examples 9 and 12. 



Method B (using hydrazine hydrate) ^ . ^ *u ■ o /o 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbony I - 5 - methoxycarbonyl - 6 - methyl - z - U - 
phthalimidoethoxy)methyl - 1,4 - dihydropyridine (383 g) was stirred in refluxing ethanol containing 
hydrazine hydrate (106.7 g). After two hours, the reaction mixture was cooled and filtered. The filtrate was 
evaporated and the residue was dissolved in methylene chloride (2000 ml) and the solution was washed 
with water (2000 ml). The organic solution was evaporated and the residual oil was dissolved in industnal 
methylated spirit (1120 ml). To this solution was added maleic acid (82.5 g) and the resulting Precipitate 
was collected, washed with industrial methylated spirit and dried at 55' to give the title compound (304 g| 
as a white solid, again confirmed spectroscopically to be the desired product. 



Method C (using KOH followed by HCl). ^ , « „«th„i 9 lo 

4 - (2 - Chlorophenyl) - 3 - ethoxycarbonyl - 5 - methoxycarbonyl - 6 - methyl • z * /-^ * 
phthallmidoethoxy)methyl - 1,4 - dihydropyridine (15 g) was dissolved in a mixture of tetrahydrofuran 
(150 ml) and water (100 ml) containing potassium hydroxide (3.13 g). After stirring at room temperature for 
1.5 hours 2N hydrochloric acid (100 ml) was added and the resulting slurry was refluxed for 2 5 hours The 
solution was extracted twice with methylene chloride (2 x 100 ml) and the combined extracts were dried 
tMqSOJ and evaporated to leave an oil which was dissolved in industrial methylated spirits 57 ml). Maleic 
acid (3.24 g) was added and the resulting precipitate was collected, washed with industrial methy ated 
spirits and dried at 55" to give the title compound (10.2 g) as an off-white solid, again confirmed 
spectroscopically to be the desired product. 
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Example 23 

Preparation of 4-(2-Chlorophenyl)-2-[2-(N-methy!amino)ethoxym9thvl]-3.ethoxycarbonYl-5-methoxy- 
carbonyl-6-methyl-1,4-clihydropyrIdine maleate 



10 



IS 




i) ClgCCHgOgC.Cl 
ii) Zn/HCOOH 



CH CHgOCHjCHgN-CHj 
« CH^Ph 




CO^CHgCH^ 



20 



25 



30 



35 



A mixture of 2 - [2 - {N - benzy! - N - methylamino)ethoxymethyl] - 4 - [2 " chlorophenyil - 3 - 
ethoxycarbonyl -5 - methoxycarbonyl -6 - methyl -1,4 - dihydropyridine 4.8 g) and 2,2,2-trichioroethyl 
chloroformate (2.7 g) was heated in toluene at reflux for 20 hours. After cooling to room temperature, the 
miXe was^^^^^ IN hydrochloric acid (50 ml) and extracted with ether The extracts were 

Si^Jorttrd toteave a crude oil (6.9 g) containing the corresponding 2-t2-(N.2,2,2-trlchloroethoxycarbonyi- 
N-methYlamino)ethoxymethyll derivatives. . ,^ e ^ 

The said oil {3.0 g) was dissolved in dimethylformamide (10.5 ml) and formic acid (0.5 g) and at 5 zinc 

Thrmi)^u?fwas allowed to warm to room temperature and Icept for three days at this temperature 
The reaction mixture was then decanted and poured into water (100 mi) and acidified to pHl with 
concentrated hydrochloric acid. The aqueous solution was washed with f'-hexane (50 ml) then 0.88 
ammonia solution was added to give a precipitate. This was collected and dned before disso vmg .n ethyl 
acetate Maleic acid (0.34 g) was added followed by ether. After trituration, the solid was collected and dned 
to give a solid confirmed by NMR and IR to be (apart from the salt form) identical to the product of Example 
1. 

Example 24 

Preparation of 4-{2-chlorophenyl)-2-t2-{N-methylamino)ethoxymethyl]-3-ethoxycarbonyt-5-methoxy- 
carbonYl-6-methyl-1,4-dihydropyridine maleate 



40 



45 



so 



ss 



60 



65 




1) Cl^CCHgOgCCl 

2) Zn/HCOOH 



CHgOCH^CH^N-CH^ 
CH3 




COjCHgCH^ 



CH^OCH^CHjMKCH^ 



4 - f2 - Chlorophenyl] - 2 - [2 - (N.N-dimethylamino)ethoxymethyl] - 3 - ethoxycarbonyi - 5 - 
methoxycarbonyl - 6 - methyl - 1,4 - dihydropyridine (147.6 g) and 2,2,2-trichloroethyichloroforniiate 
(98 7 g) were stirred together in refluxing toluene for 20 hours. The reaction mixture was then cooled to 
room temperature and IN hydrochloric acid (1147 ml) was added. The mixture 

ether (2 x 1 147 ml) and the extracts were bulked and evaporated to leave a crude oil (201.6) containing the 
corresponding 2 -[2 -(N -2,2,2 - trichloroethoxycarbcnyl -N - methyiamIno)ethoxymethWl derivative. 

This oil (196 g) was dissolved in dimethylformamide (686 ml) and formic acid (35.5 g) and the mixture 
was cooled to 5*. Zinc (50.5 g) was added in portions over 20 minutes and then the mixture was stirred at 
room temperature for 90 hours. The reaction mixture was decanted, added to water (15()0 ml), and then 
taken to pHI with concentrated hydrochloric acid. The aqueous solution was washed with n-hexane (500 
ml) and the remaining aqueous phase was adjusted to pHIO with 0.88 ammonia solution. The resulting 
mixture was granulated and the solid was collected and dried to give the crude product 138 g). This solid 
was dissolved in hot ethyl acetate containing maleic acid (37.1 g) and on cooling the title connpound was 
obtained (82,3 g) as a white solid confirmed spectroscopically to be identical to the product of Example -dj. 
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methyl-1 .4-dihYdropyridine hem.fumarate hem.hydrate 

H .COOC2H5 



CH^OOC 



10 



IS 



20 



CH^ "^NHg 




CH. 



CH^OCHjCHNj 



Hg/Pd/CaCO^ 



2"5 
CH^OCH^CHN^ 



CH^OOC 




COOC^Hj 



CH. 



CH OCHgCHNHg. 



n,ethvl 3-aminocrotonata (6.8 9) mejhanol l|0 „as collected, washed with a little 

volume, and then cooled overnight at • The resuitmg^^ _ ethoxycarbonyl - 5 - methoxy- 

^ ^LZ^riTJT-rr^^^^o^^^ - Vellow solid. n,.p. 115'. cheracensed 

^"TslZ^lo'n 0, the above product ,4.0 g, :roa:l™n?'cernr,VO^Mor"irhr^^^^^^^^ 
hydrogen at room temperature P;f;«"^f "^^^^^^^ The residue was dissolved in 

mixture was then filtered through Solkefloc (Trader^arK) an^^^^^^ methanol (10 ml), and stored 

- rniShl l^tV^'^rritr^nTrsT^^^^^^^^^ -hanol. and dried to give the title 

hemifumarate hemihydrate (2.4 g). m.p. 180-183 . 

Analysis %.— c, 56.46; H. 6.63; N, 5.68; 

crula.edforC,.H,/:iNA.lC:.H.O..iH,0: C, 56.38; H. 6.17; N. 5.72. 

The following Preparations illustrate the prepara«on of certain starting materials. All temperatures are 

in T:— 

Preparation 1 

Preparations of Ethyl 4-12-(N-benzyl-N-methylamino)ethoxylacetoaoetate 

CH3NCH,CH,0H . C.CH,COCH2CO,C,H5 CH3NCH,CH,OCH,COCH,CO,C3H, . 

I CHpPh 
CHgPh ^ 

sodium hydride (60% (by weight) in o;^ « g) wa-tirr^^^^ ^",rdl»"mr^^^^^^^^^^ 
nitrogen while 2-lN-ben2yl-N-methylamlno »1 07 ^^^^^^^^^^ e solution.of ethyl 4-chloroaceto- 

for 1 hour, then kept cool on a water bath «V°rt°^^oS rve"3 S hours. The mixture was stirred overnight 
acetate (16.5 g) in dry THF (100 mil »^„'''''',^3'^tra ^i^^^^^ and poured onto ice (100 g) and 

at room temperature under nrtrogen, ^"^"f*?."*^^^^ evaporation, and the residue washed 

rNSrrefand^aptLr gr ra ift^^oiXd" 

^se- . , -J ,7 (SH s)- 4 12 {2H, q): 4.06 t2H, s); 3.45-3.70 (6H, m); 2.61 {2H, 

N.m.r. spectrum in CDCIa, 5 values: 7.27 (5H, s). *»• i-^ v^n, ^,. 

65 t); 2,25 (3H,s); 1.23 (3H,t). 
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The following acetoacetates were prepared similarly to the above, starting from the appropriate N- 
substituted 2-aminoethanol and ethyt 4-chloroacetoacetate, and were used directly without charac- 
terisation. f^ar^cHaCHjOCHaCOCHaCOaCjHg where = — CHzPh or — CHaCHaOCHg. 
I 

CH^Ph 

Preparation 2 

Preparation of 2-[2-(N-benryl-N-methYlamino)ethoxymethytH-{2-chloro-phenyll-3-ethoxycarbonyl-5- 
methoxycarbonyl-e-methyl-lAdihydropyridine, oxalate salt 



Mechod (a) 
CHjOOC . H 



IS 



20 



25 



30 



35 



40 



46 



50 



55 



60 



CH^OOC 




COOC-H. 

I ' 



0'^ ^CHjOCHjCHjNCH^ 



COOCjHj 



CHjOCH^CH^NCH^ 



CHjPh 

Ethyl 4-[2-(N-benzyl-N-methylamino)ethoxy]acetoacetate (25 g), 2-chloroben2aldehyde (11 g), methyl 
3-aminocrotonatB (9,1 g} and acetic acid (5 ml) in ethanol (100 ml) were mixed and heated under reflux for 
3 5 houre. The cooled reaction mixture was then evaporated to dryness and the residue pa rtitioried 
between 2N hydrochloric acid (200 ml) and methylene chloride (300 ml). The methylerje chloride solution 
was washed with saturated sodium carbonate solution (200 ml), dried (MgS04), filtered and evaporated to 
dryness. The residue in ether was treated with an excess of oxalic acid dissolved in ether to precipitate the 
crude- product. The precipitate was recrystallised from methanol to give the title compound (6.5 g) as a 
white solid, m.p. 181°, 

Analysis:— ^ 

Calculated for C2eH33CIN20B.C2H204: C, 59.75; H, 5.85; N, 4.65 



Found: 



a 59.42; H, 5.85; N, 4.39. 



Method (b) 



CH^OOC 




.COOCjHj 



Tide 

Ccxnpouod 

(as fT«e base) 



CHjOCHjCH^NCH^ 



CHjPh 



Ethyl 4-l2-{N-benzyl-N-methy!amino}ethoxy]acetoacetate (141 g) and ammonium acetate (37.3 g) in 
65 ethanol (280 ml) were heated gently under reflux for 20 minutes. The methyl 2-(2-chlorobenzyhdine) 
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acBtoacetate (115 g) was added and heating under reflux continued for 4 hours. The cooled reaction 
miSe was evaporated to dryness, re-dissolved in toluene (200 mi), and extracted with 2N hydrochlonc 
TJiH /^x ISO mil The thick oilv lever in the aqueous phase, and the aqueous phase itself, were extracted 
^methylene 'c^rideWm^^^^ r^i),.and the combined extracts were washed -"e^s 

TaturaTed sodium carbonate solution and dried (Na.CO,). The methylene chlor.de was removed by 
Tvlpo ration and the residue in toluene plus 20% petrol was filtered through a medium Pressure colui^^^^^^^ 
St L C. grade, Merck "Kieselgel" [Trade Mark] 60H, 100 g) «'*V°'''"'tn itft^e'.^^^^^^^^ 

ml) and then toluene (1 litre). The combined eluates were evaporated to dryness to give the crude tl^ 
impound as the free base, an oil (177 g), sufficiently pure by ti.c, for use m the subsequent hydrogenat.on 

''The following starting materials were also prepared similarly to (b) above ^^.^'^g/™"" ^'V^^^^^^^^ 
N-subsmlited acetoace?ates and ammonium acetate, and were used directly without charactensation.- 



20 



26 




COOCjHj 



^ CH^Ph 



where R - -CHjPh 



or 



Preparation 3 

30 2-{2-Azidoethoxy)methyl^-{2-chlorophenyl)-3-ethoxycarbonYl-5-methoxycarbonyl-6.methyl-1,4. 
dihydropyridine 



35 



40 



45 



SO 




CH + CH^COCNH^ + 



CH 



O ^ CHjOCHjCSjN^ 




A solution of 2-azidoethanol (150 g) in tetrahydrofuran (300 ml) was added over 40 —^^°^ 
suspension of sodium hydride (1 14 g; 80% dispersion In oil) m tetrahydrofuran (500 ml). The ^nix^ure was 
55 stirred at room temperature for 1 hour, then cooled in ice water and treated dropwise w,th a solution of 
S 4^hloroacetorcetate (276 g) in tetrahydrofuran (250 ml) over 2 hours^The m^^^^^^^^ T^^l'^M 
rool temperature for 16 hours, diluted with ethano. 15^^^ 



60 



65 



;roc LTa rsufflcbm .0 ^^^CW. .he solid pr^nt and the layers separ 

T^e organic layerwaa evaporated and the residue diluted with water (600 ml) and f f P°"'»''.Thf 
was partitioned between ethyl acetate and water and the aqueous layer extracted wrice wrth ethyl acrtate. 
The combined ethyl acetate extracts were dried (MgSO.) and evaporated 0 give e*yl 4-{2-a2,doe^^hoxy)- 
acetoacetate as e brown oil, which was shown by g.l.c. to be 73% pure. A mixture of h,s crude produrt and 
ammonium acetate (92.3 g) in ethanol (600 ml) was heated under reflux for 1 hour allowed to coo^to room 
temperature, and treated with methyl 2-(2-chlorobenzylidene)acetoacetatB (286.6 g). The ^irt"™ 
heated under reflux for 5.5 hours and then evaporated. The residue was stirred with methanol (1.5 1) for 16 
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hours and the resulting solid collected, washed twice with methanol, dried, and recrYstallised from 
methanol to give the title compound (78 g), m.p. 145—146° . 
Analysis %:— 

Found- C, 55.39; H, 5.37; N, 13.01 

Calculated for C20H23CIN4OB: C, 55.23; H, 5.33; N, 12.88. 

Preparations 4 to 6 

The following azides were prepared similarly to Preparation 3 from appropriate starting matenals:- 



10 



16 




CHgOCHjCHgNj 



20 



25 



30 



35 



40 



45 



SO 



Preparation 
No. 


R 


m.p. 

rc) 


Analysis % 
(Theoretical in brackets) 
C H N 










4 




141 


50.88 4.78 n.73 
(51.18 4.73 11.94) 


5 


0 


124 


59.64 6.11 13.98 
(59.99 6.04 13.99} 


6 




129— 
130 


n.m.r. in CDCI3: 5 - 
7.14 (5H. m); 5.28 {1H, s); 
4.80 (2H, s); 4.04 (2H, q); 
3.65 (4H, m); 3.62 (3H, s); 
2.35 (3H, s); 1.20 {3H, t). 



Preparation 7 

Preparation of ethyl 4-[2-(phthalimido)ethoxY]acetoacetate 



H-CHgCH^OH 




ClCH^COCHgCOOCHgCH^ 



SS 



60 



65 



NaH 




NCHgCH^OCHgCOCHgCOOCHgCH^ 



Sodium hydride (57% [by weight] In oil, 66.1 g) was stirred in dry tetrahydrofuran (500 ^''""^er 
nitroqen at -10° while N-(2-hydroxyethyl)phthallmide (150 g) was added. To this slurry was added at -10° 
a ^olStTon of XT4 chloroacetoac^tate (129.3 g), in dry tetrahydrofuran, over 1 ^our. The reac.^^^^^ 
was then allowed to warm to room temperature and stirring was continued for 18 
poured into IN hydrochloric acid (800 ml) and ethyl acetate was added ^750 ml^ The aqueous 
washed with ethyl acetate (300 ml) and the organic solutions were combmed. After washmg with water 
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(300 ml), the ethyl acetate was evaporated to give the title compound as a crude oil (243 g), sufficiently pure 

" spectrum in CDCI, 6 values: 7.80 (4H, m); 4.15 (2H, s); 4.10 (2H, q); 3.92 (2H, t); 3.78 (2H, t); 3.49 

{2H,s); 1.22{3H,t). . 

Preparation 8 

Preparation of 4-(2-Chlorophenyl}-3.ethoxycarbonyl-5-methoxycarbonyl-6-methvl-2-(2-phthalimido- 

ethoxv)methyl-1,4-dihydropyridine , , ^ ... t 

(hFrom2M2-ammoethoxy)methyn-H2'Ch!oropheny!}-3-ethoxycarbonyl-S-me 

methyl- 1,4-dihyclropYridine 



10 



IB 



20 



25 



30 




2 .[2 - Aminoethoxy)methyt] - 4 - (2 - chlorophenyl) -3 - ethoxycarbonyl -5 - methoxycarbonyl - 
6 - methyl - 1,4 - dihydropyridine (2.0 g) and phthalic anhydride (0.73 g) were stirred in reftuxing acetic 
acid (20 ml) for 2.5 hours. After cooling, the insoluble material was collected and stirred in methanol (10 
35 ml). Filtration gave the title compound (1.0 g) as a white solid, m.p, 146—147*. 

Anafysis %:— 

Found: C, 62.18; H, 5.02; N, 5.20 

Calculated for CasH^CINjOT: C, 62.39; H, 5.05; N, 5.20. 



40 (B.) From ethyl 4-{2-(phthalimfdo}ethoxyJacetoacetate 



45 



50 



55 



60 



CH 



CH 
II 



NH. 




'CHgOCH^CHgH 




CHgOCHgCHg 




Ethyl 4-{2-(phthalimido)ethoxy]acetoacetate (200 g) was dissolved in isopropanol (1000 ml) and to this 
65 was added 2-chlorobenzaldehyde (88. 1 g) and methyl 3-aminocrotonate (72.2 g). The mixture was refluxed 
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for 21 hours then the methanot was evaporated to leave an oil which was dissolved in acetic acid (1000 ml). 
After granulating overnight, the precipitate was collected, washed with acetic acid then slurned m 
methanol (300 ml). Filtration gave the title compound the n.m.r. and Ir of which were identical with those of 
the material prepared by part (A) above. 

Preparation 9 

Preparation of 2-(2-Azldoethoxy)methyl-4-{2-chlorophenyl)-3-ethoxycarbonyl-5-methoxycarbonYl-6- 
methyl-1 ,4-dihydropyridine 



10 CH^°9^'^ 



75 




an. 



CHO 



20 



25 



30 




CO2C3H5 



N - \CH2OCH2CH2N3 
H 



Ethyl 4-(2-a2ldoethoxy}acetoacetate (46.4 gl, prepared from 2-azidoethariol sirriilarly ^^^^e method 
described Preparation 3, was reacted with methyl S-aminocrotonate (24.8 g) and 2.chtorobenzaldehyde 
S5 (30 3 fl) in metl^anTn 50 ml) at reflux for 18 hours. After cooling to room temperaUire, the resulting so d 
was collected wa^^^^^ twice with methanol and dried to give the title compound (28 g). The product could 
be crystallised from methanol, acetone or ethyl acetate. It was used directly. 

Preparation 10 

40 Preparation of ethyl 4-(2-azidoprop-1-oxy)acetoacetate 

(a) CH3PH(Br)CH20H + NaNg ► CH3CH(Ng)CH20H 



45 



\) NaH 



(b) CH3CH(N3)CH20H . CICH^COCH^COOC^Hs ^ CHgCHlNglCH^OCH^COCH^COOC^Hs 



li) HCI 



so 



55 



60 



65 



A mixture of 2.bromopropan-1.ol (J. Am. Chem. Soc, 7681, 56, [197411 {19.75 g) and sodium az'de ( 0.0 
g) wts helped on a steam-bath for four days, allowed to cool to room temperature and then washed 

with ether. The combined ether washings were filtered and evaporated to give 2-azidopropan.1-ol 
(12 3 a) as a pale brown oil which was shown by g.l.c. to be 98% pure. 

A solutbn of 2.azidopropan-1-ol (10.1 g) in tetrahydrofuran (100 ml) was added over ^o minu es to a 
stirredjce-^ocied suspension of sodium hydride (6.6 g: 80% dispersion in oil) in tetrahydrofuran (50 mi) 
M,iure was stirred for 15 minutes with ice^oollng and then treated over 20 mmutes >^ J a «o utio^^^^^ 
ethyl 4-chloroacetoacetate (16.4 g) in tetrahydrofuran (150 ml). The mixture was stirred at room 
temperate e for 16 hours and evaporated. The residue was diluted with water, washed twice with ether, 
acS with 2M hydrochloric acid and extracted three times into ether. The combined ether extrac^ were 
dried (NaTsO^^ *° 9've crude ethyl 4-(2-azldoprop-1-oxy)acetoacetate (20 g), used directly. 

Th'e moL concentration of the compounds rquired to reduce the response by 50% in the te^ ^P^^^^ 
on pages 14I15 is given below (1C„ values) (IM = 1 gm.mole/litre). The smaller the concentration the 
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more active the compound, i.e., the most active compounds are the products of Examples 1 , 9, 1 1 , 12, 22, 23 
and 24. 





IC50 Values 




5 


Compound 


IC50 




Product of Example 1 


3.2 X 10"'M 


10 


Product of Example 2 


3.2 X IQ-'M 




Product of Example 3 


2 X 1 0"" M 




Product of Example 4 


6.3 X 10-" M 


IS 


Product of Examples 


4x 10-"M 




Product of Examples 


2x 10-'M 


20 


Product of Example? 


1.3x10-»M 




Product of Examples 


5 X 10-" M 




Product of Example 9 


3.2 X 10-"M 


2o 


Product of Example 10 


2.5X IQ-^M 




Product of Example 1 1 


3.2 X lO-'M 


30 


Product of Example 1 2 


3.2X 10-»M 




Product of Example 1 3 


6.3X 10-'M 




Product of Example 14 


1.6X IQ-^M 




Productof Example 15 


1.8 X 10-" M 




Product of Example 19 


4X 10-'M 


40 


Product of Example 20 


2.2 X 10~'M 




Productof Example 22 


3.2 X 10-"M 




Productof Example 23 


3.2 X 10"* M 


4S 


Product of Example 24 


3.2 X IQ-^M 




Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 


SO 


1. A dihydropyridine of the formula: — 






H R 




55 








■* H 





(X) 



60 or a pharmaceutically acceptable acid addition salt thereof 
wherein 

Yis— {CHjIj-,— {CHjla— CHaCH{CH3)— or— CHjCiCHa)^— ; 

R is selected from (a) a phenyl group optionally substituted by one or two substituents each selected 
from nitro, halo, Ci— C* alkyi, C,— C* alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2-naphthyl 
65 group, and (c) benzofuranyl; benzothienyl; pyridyi optionally monosubstituted by methyl or cyano; 
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quinoiyi: benzoxazoiyi; benzothiazolyl; furyl; pyrimidinyl; thiazolyl; 2,1,3-benzoxadiazoI-4-yl; 2,1,3-benzo- 
thiadiazol-4-yl; or thienyl optionally monosubstituted by halo or Ci— C4 aHcyl; 

and R' are each independently C1-C4 atkyl or 2-methoxyethY!; and rnR* wh«rR 

is hydrogen, C,-C, atkyl, 2-(C,-C4 alkoxy)ethyl, cyclo propyl methyl, benzyl, or-^CH,»„^COR whe e 
5 m is 1, 2 or 3 and is hydroxy, C^-C* alkoxy or -NR'R^ where R» and R' are each independently 

^^"^T^A comj^'d'a^'claimed in claim 1. wherein R is phenyl, 2-chlorophenyl, 2.fluorophenyl 2- 
methoxyphenyl, 3-chlorophenyl, 2-chloro-3-hydroxyphenyl. 2-chioro-6-fluorophenyl. or 2,3- 

dichtoroph^yL^^^ ^,^1^^^ preceding claims, wherein Y is -tCH^)^ °'-^\\^^^}^\-'' 

4. A compound as claimed in any one of the preceding claims, wherein >f CH,, benzyl, 2- 
methoxyethyt, -CH,COOCH„ -CH.COOCaHs, -CHaCONH,, -CH^CONHCH, or -CH,C0OH. 

5. A compound as claimed in claim 4, wherein R' IS H or CH3. 

6. A compound as claimed in claim 1, wherein R is 2-chlorophenyl, R^ is CH3, R^ is C^H,, Y is -{CH^)^ 

^""^ A^ompo^u^nd as claimed in any one of the preceding claims, which is in the form of a maleate salt 

8 A pharmaceutical composition comprising a compound of the formula 0) or a pharmaceutlcally 
acceptable acid addition salt thereof together with a pharmaceutlcally acceptable diluent or earner, 

9 A compound of the formula (I) or a pharmaceutics I ty acceptable acid addition salt thereof as cla.nr^ed 
20 in any one of claims 1 to 7, for use in treating ischaemic heart disease, especially angina, or hypertension, 

in a human being. 



Claims for the Contracting State: AT 

25 1, A process for the preparation of a 1 ,4-dihydropyridine of the formula:— 



30 




CHj-O-Y-NHR 



(I) 

3 



35 or a pharmaceutlcally acceptable acid addition salt thereof 
wherein 

Y is -{CHi}^-, -(CH,)r-, -CH^CHiCHa)- or -CHjCiCHa)^-: u i ^ ri 

R is selected from (a) a phenyl group optionally substituted by one or two substltuents each selected 
from nitro, halo, 0,-0* alkyl, C1-C4 alkoxy, hydroxy, trifluoromethyl, and cyano, (b) a 1- or 2-naphthyl 
group, and {c) benzofuranyl; benzothlenyl; pyridyl optionally monosubstituted by methyl or cyano; 
quinoiyi; benzoxazoiyi; benzothiazolyl; furyl; pyrimidinyl; thiazolyl; 2,1,3-benzoxadiazol-4-yl; 2,1,3-benzo- 
thiadlazol-4-yl; or thienyl optionally monosubstituted by halo or Ci— C* alkyl; 
Ri and R* are each independently Ci— C* alkyl or 2-methoxy ethyl; and 

R» is hydrogen, C.— C4 alkyl, 2-(Ci— C4 atkoxylethyl, cyclopropyl methyl, benzyl, or— (CHjUCOR wnere 
m is 1, 2 or 3 and R* is hydroxy, C^-C* alkoxy or -NR»R« where R« and R« are each independently 
hydrogen or d— C4 alkyl, characterised by the removal of the amino-protecting group from an ammo- 
protected 1,4-dlhydropyridine of the formula:— 



40 



46 



50 



55 




<IA) 



CHg-O-Y-X 



wherein R, R\ R^ and Y are as defined above, and X is, as appropnate a protected ^J'J^^^J'^l'^^^^^ 
amino group, said secondary amino group having the formula -NHR' where R^ is as defined ^or formula (I) 
except for hydrogen, said process being followed by. optionally, one or more ^he fo lowing s^eps.^-^ 

(a) conversion of a compound of the formula (I) in which R^ is H into a ^o'^PO""*^ 
which R^ is-(CH2LC00(C,-C4 alkyl) where m is 1, 2 or 3 by reaction with a compound of the formula Hal- 

*^"tc°n°vl^^^^^^^^^ 

2 or 3 Into a compound of the formula (1) in which R^ is -{CH,)„ ^0°" " ^Thrfnrml 

being as defined for formula (I), by. respectively, hydrolysis or reacton with an amine of the formula 
65 R*R«NH; and 
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5 



to 



ic) conversion of a compound of the formula (0 into a pharmaceutically acceptable acid addition salt by 
reaction with a non-toxic acid, 

2. A process according to claim 1, wherein X is— NR^ (benzyl) where is as defined for formula (1), 
— NR^ICOOCHjCCIa) where is C,— C4 alkyi, or a group of the formula:— 



0 




3. A process according to claim 2, wherein X is NR'(benzyl}, said benzyl group being removed by 
treating compound (lA) with hydrogen, 

4. A process according to claim 3, which is carried out in the presence of a palladium catalyst under 
IS acidic conditions. 

5. A process according to claim 2, wherein X is— NR'(C00CH£CCl3) and said — COOCHaCCIa group is 
removed by treatment of the compound {I A) with zinc in formic or acetic acid. 

6. A process according to claim 1, wherein X is a group of the formula: 

20 



25 




0 



the phthaloyi group being removed by treating compound (lA) with ether (a) a primary amine (b) hydrazine 
hydrate or (c) an alkali metal hydroxide and then with hydrochloric or sulphuric acid. 

7. A process according to claim 6, wherein said primary amine is methylamine, and said alkali metal 
hydroxide is potassium hydroxide. 
30 8. A process for the preparation of a 1,4-dihydropyridine of the formula: — 




3S I 0 (I) 

CHj-O-Y-NHR^ 

or a pharmaceutically acceptable acid addition salt thereof, 
40 wherein 

Y is — {CH2)2— , — {CHala, — CHaCHiCHa)— or — CHzCICHjlg— ; 
R is as defined in claim 1; 

R' and R" are each independently C,— C4 alkyI or 2-methoxy ethyl; and 
R' is H or — (CHa)mCOR* where m is 1, 2 or 3, and 
45 H* is hydroxy, C, — C4 alkoxy or — NR^R* where R* and R" are each independently hydrogen or C|— C4 
alkyt, characterised by reducing an azido compound of the formula: — 



so 




3 



55 where R, R\ R^ and Y are as defined for formula (I) so as to produce a compound of the formula (I) in which 
R'' is H, said process being followed by, optionally, one or more of the following steps: — 

(a} conversion of a compound of the formula (I) in which R^ is H into a compound of the formula (I) In 
which R^ is — (CHal^COOiC,— C4 alkyI) where m Is 1, 2 or 3 by reaction with a compound of the formula Hal- 
{CHi)^ COO{C,— C4 alky!) where "Hal" is CI or Br; 

60 (b) conversion of a compound of the formula (I) in which R' Is — (CHaL COO{Ci — C4 alkyI) where m is 1 , 
2 or 3 into a compound of the formula (1) in which R^ is— {CHa),^ COOH or— (CHalmCONR^R", m, R® and R* 
being as defined for formula (1), by, respectively, hydrolysis or reaction with an amine of the formula 
R«R6NH; and 

(c) conversion of a compound of the formula (I) into a pharmaceutically acceptable acid addition salt by 
66 reaction with a non-toxic acid. 
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12. A process according to any one =^aim8 1 to Is =''^"'=''?f5 nVYis-^ 
compounds of the formula II) in which R Is 2-chlorophenyl,R isCH„R isCjM,, y is-iv, 2)2 

^^"'•,3. A process according .0 any one of cjaims 8 to lV,f -''S'fc'H\^rHCHrVnd 
ceutically acceptable diluent or earner. 

Patentanspruche far die VertragaataMen: BE CH DE FR GB IT U LU NL SE 

1. Dihydropyridin der Formel: 



25 



30 




(1) 



Oder ein pharmaze tisch verwendbares SSureadditionssalz davon 

^^^^^^^^ 

""•^^^iirr-hC^'^nw^^^^^^ 
-4r.^i';d^i^^^^^^^ 

4. Verbindung nach einem der vorhergehenden Ansp-^cho worin R- H, CHj, Benzyl. a-Methoxyithyl. 
-CHicOOCH,, -3:H2C00C2H., -<H2C0NHCH. Oder -CH.COOH .st 

5. Verbindung nach Anspruch 4, worin R H Oder ist. _(CH,)»- und R' H cder 

6. Verbindung nach Anspruch 1, worin R 2-ChlorphenYl, R CH„ R CjH^ Y ll.M2»2 

fverblndung nach einem der vorhe^ehenden Anspru^^^^^^ ^j^IXtrpharmazeutisch 
ve^en="irut^^rS d%"r mi? ^tr^ufs^h^y^elaren VerSonnungsmitte. 

Oder Tragermaterial. nharmazeutisch verwendbares SSureadditionssalz davon nach 

i^gen^ierrd^Cre^rvV^^^^^^^^ Behandlung isch.mischer Herz.ran.he.t. 

60 insbesondere Angina oder Hypertonie, beim Menschen. 
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PatentansprOche fOr den Vertragsstaat: AT 

1. Verfahren zur Herstellung eines 1,4-Dihydropyridins der Formal 

H R 

R^(X)(;^!><C^ ^^^^ 



X X 



(I) 

3 



w CBJ^ ^ N ^ ^ CH_-0-Y-NHR 

U ^ 

Oder eines pharmazeutisch verwendbaren SSureadditionssalzes davon 
worin 

,5 Y — <CH2)2— , — {CH2)3— , -CHaCHiCHa)— Oder — CHaClCHal^— bedeutet; 

R ausgewflhlt ist aus (a) einer Phenylgruppe gegebenenfails substituiert durch einen oder zwei 
Substituenten, je ausgewahit aus Nitro, Halo, d— C^-Alkyl, Ci— C4-Alkoxy, Hydroxy, Trifluormethy! und 
Cyano, (b) einer 1- oder 2-Naphthylgruppe und (c) Benzofuranyl; Benzothienyl; Pyridyl gegebenenfails 
monosubstituiert mit Methyl oder Cyano; Chinolyl; Benzoxazolyl; Benzothiazolyl; Furyl; Pyrimidinyl; 
20 Thiazolyl; 2,1,3-Benzoxadiazol-4-yl; 2,1,3-Benzothiadiazol-4-vl; oder Thienyl gegebenenfails mono- 
substituiert mit Halo oder Ci— C^-Allcyl; 

und je unabhSngig Ci— C4-Alkyl oder 2-Metiioxyathyl bedeuten; und 

Wasserstoff. C,— Ca-AlkyI, 2-(Ci--C4-Alkoxy)athyl, Cyclopropylmethyl, Benzyl Oder — (CHa)„COR 
bedeutet, worin m 1, 2 oder 3 und R* Hydroxy, C,— C^-Alkoxy oder — NR»R« bedeutet, worin R" und R* je 
25 unabhangig Wasserstoff oder C,— C^AIkyl bedeuten, gekennzeichnet durch die Entfernung der 
Aminoschutzgruppe von einem Amino-geschutzten 1,4-Dihydropyridin der Formel: 



30 >r IT (I*^) 



35 




worin R, R\ und Y die oblge Bedeutung haben und X eine passende geschiitzte primare oder sekundare 
Aminogruppe ist, wobei diese sekundSre Aminogruppe die Forme! — NHR^ aufeist, worin R' die fur Formel 
(I) angegebene Bedeutung mit Ausnahme von Wasserstoff hat, wobei dieses Verfahren gegebenenfails von 
einem oder meh reran der fotgenden Stufen gefolgt wird: 
40 (a) Umwandlung einer Verbindung der Formel (1), in der R^ H ist, in eine Verbindung der Formel (I), in 
der R^ — (CHj}„COO(Ci— C4-Alkyl) ist, worin m 1, 2 oder 3 Ist, durch Reaktion mit einer Verbindung der 
Formel Hal-{CH2l„C00{Ci— C4-Alkyl), worin "Hal" CI oder Br ist; 

(b) Umwandlung einer Verbindung der Formel (I), in der R^— {CHzj^COOtCi— C4-Alkyl) ist, worin m 1, 2 
Oder 3 ist, in eine Verbindung der Forme! (I), in der — {CHaj^COOH oder — (CHal^CONR'R" Ist, worin m, 

45 R* und R* die fur Formel (i) angegebene Bedeutung haben, durch Hydrolyse bzw. Reaktion mit einem Amin 
Oder Formel R'R*NH; und 

(c) Umwandlung einer Verbindung der Formel (I) in ein pharmazeutisch verwendbaresSaureadditions- 
salz durch Reaktion mit einer nichttoxischen SSure. 

2. Verfahren nach Anspruch 1, worin X — NR='(benzyl), wobei die fur Formel (I) angegebene 
so Bedeutung hat, oder — NR'lCOOCHaCCU), wobei R' Ci— C4-Alkyl Ist, oder eine Gruppe der Formei 



55 




60 '^^^S^ Verfahren nach Anspruch 2, worin X — NR'{benzyl) ist wobei diese Benzyigruppe durch Behandein 
der Verbindung der Formel (lA) mit Wasserstoff entfernt wird. 

4. Verfahren nach Anspruch 3, welches in Anwesenheit eines Palladiumkatalysators unter sauren 
Bedingungen durchgefuhrt wird. ^ ^ ^ 

5 Verfahren nach Anspruch 2, worin — NR'lCOOCHjCCIa) Ist und diese -COOCHjCCIrGruppe durch 
65 Behandlung der Verbindung der Formel (lA) mit Zink in Ameisen- oder EssigsSure entfernt wird. 
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6. Verfahren nach Anspruch 1, worin X eine Gruppe der Formel 



0 




JS 



ist wobei die Phthaloylgruppe durch Behandlimg von Verbindung (lA) mit entweder (a) einem Primaren 
,0 Am!^°{b) Hydra^^^^ (0 einem Alkalimetallhydroxyd und dann mit Chlorwasserstoff oder 

""Itrfa"^^^^^^ 6, worin dieses primare Amin Methylamin ist und dieses Alkalimetall- 

hydroxyd ICatiumhydroxyd ist. . .. ^ , 

8, Verfahren zur Herstellung eines 1,4-Dihydropyridins der Formel: 

H R 

R W.^P><C/ COOR^ 

I I 

^ H 

Oder einem pharmazeutisch verwendbaren Saureadditionssalz davon, 

25 worin _{CH2)3-, -CHaCHlCHa)- oder -CWCH^)^ 1st; 

R die in Anspruch 1 angegebene Bedeutung hat; 
Ri und je unabhangig Ct-C4-Allcyl oder 2-Methoxyathyl sind; und 

H Oder— (CHsl^COR* ist, wobei m 1, 2 Oder 3 ist und « ^ n ^ 

30 % Hydro!c;^C,4r.-Alkoxy oder -NR'R" ist, wobei R« und R« je unabhSngig Wasserstoff oder C.-^. 
Alkyl sind, charalcterisiert durch Redulction einer Azidoverbindung der Formel: 



•4* 



35 



40 




wnrin R R» und Y die fQr Formel [\) angegebene Bedeutung haben. unter Biidung einer Verbindung der 
?:.rmel 0^ in der R^wLsers^^^^^^^ wobei'dieses Varfahren gegebenfalls von einer oder mehreren der 

(af Smw'^nW der Formel (I), in der R^ H ist, in eine Verbindung der Formel (1) in 

der R^'^CHtffl ist worin m 1, 2 oder 3 1st, durch Reaktion m.t emer Verb.ndung der 

Formel Hal.{CH,)„C00(Ci-C4-Allcyl), worin "Hal" CI oder Br ist; 

(b) Umwandlung einer Verbindung der Formel (0, in der R -tCH.).COO(Ci 
n^^T 3 ist in eine Verbindung der Formel {!), worin R' — ^CHal^COOH oder — (CHjl^CONR R ist, wooeim, 
S'und R-'I fOr Fo^^^^ Bedeutung haben, durch Hydrolyse bzw. Reaktion m.t emem Amin 

Kwanlng'einer Verbindung der Formel ID in ein pharmazeutisch verwendbares S^ureadditions- 

"%'Tel^'en^^^^^^ , . . .3,0. 

?b V^ahren n^^^^ worin die Hydrierung in Anwesenheit eines Pallad.umkataiysators 

55 durchgefuhrt wh^d.^^^^ .^^ ^.^^ 5^,^^^^^ durchgefuhrt wird. 

: Vel:!;::" n^^oh ein^der AnsprOche 1 bis 7 dadurch Seicennzeichnet dass es z^r Herstdlung von 
Verbindungen der Formet (1) venwendet wird, in der R 2-Chlorphenyl, R^ CH3. R C,H., Y -{CHa). und H hi 

so °'"l3'vethren nach einem der Anspruche 8 bis ^l' ^^^^^^"^ ^^^^ T-^CH^^^^^^^^ 

Verbindung der Forme! (!} verwendat wird, in der R 2-Chlorphenyl, R^ CH„ R C.H., Y -^CHa)^ una « n 

^'""^14 Verfahren zur Herstellung von pharmazeutischen Praparaten, welches darin besteht, das^ man eine 



65 



26 



w 



0 089 167 

vom Mischen des so hergestellten Produktes mit ainem pharmazeutisch verwendbaren Verdunnungsmittel 

Oder Tragermaterial. . ^ ^ . u _* u* 

15 Verfahren zur Hersteltung sines pharmazeutischen Praparates, welches dann besteht, dass man 
eine Verbindung der Formel (I) gemSss Definition in Anspruch 1 oder ein pharmazeutisch verwendbares 
Saureadditionssalz davon mit einem pharmazeutisch verwendbaren Verdunnungsmittel oder Trager- 
material vermischt. 

Revendicatlons pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE 

1. Dihydropyrldlne de formule: 
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H R 




CHj-O-Y-NHR 



(I) 

3 



ou un sel d'addition d'acide pharmaceutiquement acceptable correspondant 
20 formule dans laquelle . v 

R est choisi entre (a) un groupe phSnyle 6ventuellement substitu6 par un ou deux substituants choisis 
chacun entre des substituants nitro, halog^no, alkyle en C, d C4, alkoxy en C, h C4, hydroxy, tnfluoro- 
m6thvle et cyano, (b) un groupe 1- ou 2-naphtyle et (c) un groupe benzofurannyle; benzothi^nyle; pyridyle 
6ventuBlIement monosubstltud par un radical m6thyle ou cyano; quinolyle; benzoxazolyle; benzo- 
thiazolyle; furyie; pyrimidinyle; thiazolyla; 2,1,3-benzoxadiazolB-4-yle; 2,1,3-benzothiadiazole-4.yle; ou 
thiinyle 6ventueliement monosubstitu6 par un radical halog6no ou alkyle en C, h C*; 

Ri et R* reprdsentent chacun, Ind6pendamment un groupe alkyle en Ci & C4 ou 2-m6thoxy6thyle; et 
est I'hydrogdne, un groupe alkyle en C, ft C*, 2-(alkoxy en C, a C4}§thyle, cyclopropylm6thyle, 
benzyle ou — (CHaj^COR* ou m a la valeur 1, 2 ou 3 et R* est un groupe hydroxy, alkoxy en C, h C4 ou 
— NR^R^ R' el R® repr6sentant chacun, ind^pendamment, I'hydrogene ou un groupe alkyle en a C4. 

2 Compose suivant la revendication 1, dans lequel R est un groupe phenyle, 2-chloroph6nyle, 2-fluoro- 
ph6nylB, 2-methoxyph6nyle, 3-chtorophenyle, 2-chloro-3-hydroxyph6nyle, 2-chloro-6-fiuoroph6nyie ou 

2^-dichloroph6nyle. ^ , . ^ _* 

36 3, Compose suivant I'une ou I'autre des revendications precedentes, dans lequel Y est un groupe 

— (CH2)2— ou — CH2CH(CH3)— . , ,^3 - * u 

4. Compost suivant I'une quelconque des revendications pr6c6dentes, dans lequel R' represente H, un 
groupe CH3 benzyle, 2-m6thoVhyle, -CH.COOCH,, -CH^COOC^H,, -CH.CONH^, -CH^CONHCH, ou 
Qj^ COOH 

40 i Compose suivant la revendication 4, dans lequel R' represente H ou un groupe CH3. 

6. Compose suivant la revendication 1 , dans lequel R est un groupe 2-ch!orophenyle, R est un groupe 
CH,, R^ est un groupe CzHb, Y est un groupe —(CHj),— et R^ represents H ou CH3. 

7. Compose suivant I'une quelconque des revendications precedentes, qui est sous la forme d un sel 

d'acide maieique. , , . , . 

45 8. Composition pharmaceutique comprenant un compose de formule (I) ou un sel d addition d acide 

pharmaceutiquement acceptable de ce compose en association avec un diluant ou support acceptable du 

point de vue pharmaceutique. „ a 

9 Compose de formule (I) ou un sel d'addition d'acide pharmaceutiquement acceptable de ce compose 

suivant I'une quelconque des revendications 1 ^ 7, destine S Stre utilise dans le traitement d'une maladie 
50 cardiaque ischemique en particuller de I'angine, ou de I'hypertension, chez un dtre humain. 

Revendications pour ITtat contractant: AT 

1. Precede de preparation d'une 1,4-dihydropyrtdlne de formule: 

55 



(1) 




ou d'un sel d'addition d'acide pharmaceutiquement acceptable de ce compose, 
formula dans laquelle 
65 Y represente -{CH^h—, — {CHj)^-, — CHjCHiCHa)— ou — CHaClCHjjs— ; 
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beniyle ou -(CHJ„COR' ou m a la ^ ""J^^", rhydro^ine ou un groupe alkyle en C, 4 C 

7aSis.";rr?:s~ 

amino prot6g6e de formule: 



15 R*OOC^^><^crK)R (I^) 




- 

da„s,a.ue,.eR.R^R^e.Ysom|e,s<,u.d.flr^^^^^^^^^ 

formule (I) dans laque le R' reprfe««e 7'mOWI~ls anT I c, oC "Hal" est CI ou Br; 
aveouncomppj^_d,formu eH^^^^^^^ dans laquel.a repr^senW un groupe 



30 



3S 



avec un compose iw.. ■■">"■— ,i» dans laaue e R represeme un yi^^^K*- 
(b) transformation d'un .'^'"P"?'^^^' '3T^a%u 1 lo^^ 3 en un oompo^ de fomiule II) dans 
_<CH,)„C0O(alltYle en C, 4 CJ dans tequel m a la Vol ° r. et R' avant las difinitions donnees 

Vqueiia R= est un groups -(CH.LCOOH <^^-^^^J'^°^^^{^'^'Zcl^e amine de formule R'R'NH; et 

acceptable par reaction avec un acide "o" ^ groupe-NR^ (benzyle) dans lequel R' a la 

d jr^nrpr taTruirruJ'grprd^^^^^^ - - 

radical alkyle en C, S C*, ou un groupe de formule: 



40 




3 ProcW6 suivant la revendicatlon 2, dans lequel X est un groupe -NR'(benzyle), ledit groupe benzyle 
^•-l^SnuSTa'rnr^c^^^^^^^^^^^ en presence d'un cata.ysaur . base de 

-^°6°^:S'l ;*rS— ori:'dar^:t"x 'e« un groupe de formule: 
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,e group, pMaloyle.tant.limin*p.tra^^^^^^^^ 
"''^iT^'.d". iiam7arv7ndicttio";t dln\':qu^eTramine primaire est la m*.hy,eamlne et ,'hydroxyde 
65 de mdtal aicalin est rhydroxyde de potassium. 
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8. Proced6 de preparation d'une 1,4-dihYdropyridme de formule: 




CHj-O-Y-NHR 



(I) 

3 



ou d'un sel d'addition d'acide pharmaceutiquement acceptable de ce compos6, 
formulG dans laquelle ^ 
Y est un groupe ~{CHi)r~, — ICHajj-, -CHaCHiCH,)- ou -CH2C{CH3)2-; 
R 8 la definition dcnn^e dans la revendicatlon 1; ^ . k 

IS et R2 repr^sentent chacun, Ind6pendamment, un groupe alkyle en Ci h C4 ou le groupe 2-m^thoxY- 

6thyle; et ^ . . - „ ^ . 

R3 reprSsente H ou un groupe — (CHalmCOR* dans lequel m a la valeur 1, 2 ou 3 et 
R* est un groupe hydroxy, aikoxy en d C4 ou -NR«R" oCi R" et R« reprdsentent chacun 

ind6pendamment. I'hydrogfene ou un groupe alkyle en Ci k C*, caract6ris6 par la reduction d'un compose 
20 azido de formule: 




CHgOTN^ 



dans laquelle R, R\ R^ et Y sont tels que d^finis pour la formule (1) de manifere d produire un compost de 
30 formula (1) dans laquelle R^" repr6sente H, ledit proc6d6 §tant suivi, le cas 6ch6ant. d'une ou plusieurs des 
operations suivantes: 

(a) transformation d'un compose de formule (1) dans laquelle R^ represente H en un compose de 
formule (1) dans laquelle R' repr6sente un groupe — (CHaUCOOiaikyle en d a oCi m a la valeur 1 , 2 ou 3, 
par reaction avec un compose de formule Hal-(CH2)^C00{alkyle en C, & C*) ou "Hal" repr6sente CI ou Br, 
36 (b) transformation d'un compos6 de formule (1) dans laquelle R^ est un groupe — {CH^I^COOCalkyle en 
Ci h C4) dans laquelle mala valeur 1, 2 ou 3 en un compose de formule (1) dans laquelle R est un groupe 
— (CH2)mC00H ou — (CH2)^C0NR*R", m, R" et R" 6tant tels que definis pour la formule (1), respectivement 
par hydrolyse ou par rdaction avec uno amine de formula R'R^NH; et 

(c) transformation d'un compose de formule (I) en un sel d'addftion d'acide pharmaceutiquement 
40 acceptable par reaction avec un acide non toxique. 

9. Precede suivant la revendication 8, dans laquel la reduction est effectu6e avec de I'hydrogene. 

10. Procede suivant la revendication 9, dans lequel I'hydrogenation est conduite en presence d'un 
catalyseur au palladium. . ^ . 

11. Precede suivant la revendication 8, dans lequel la reduction est effectuee avec du zinc et de I acide 

45 chlorhydrique, , , , ... , 

12. Precede suivant I'une quelconque des revendications 1 k 7. caract6ris6 en ce qu il est utilise pour 
preparer des composes de formule (I) dans laquelle R est le groupe 2-chlorophenyle, R' est le groupe CH3, 
R» est le groupe CaHg, Y est le groupe — (CH2I2— et R^ represente H ou CH3. 

13 Precede suivant I'une quelconque des revendications 8 e 11, caract6rise en ce qu il est utilise pour 
50 preparer des composes de formule (I) dans laquelle R est le groupe 2-chlorophenYle, R' est le groupe CH3, 

R' est le groupe CsH,, Y est le groupe — (CHala— et R* represente 

14 Precede de preparation d'une composition pharmaceutique, qui consiste d preparer un compose 
de formule (I) tel que defini dans la revendication 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose par un precede suivant I'une quelconque des revendications precedentos, suivi 

SB du melange du produit ainsi forme avec un diluant ou support pharmaceutiquement acceptable, 

15. Precede de preparation d'une composition pharmaceutique, qui consiste h meianger un compose 
do formule (1) tel que d6fini dans la revendication 1 ou un sel d'addition d'acide pharmaceutiquement 
acceptable de ce compose avec un diluant ou support acceptable du point de vue pharmaceutique. 
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